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ABSTRACT 

This special report's feature article, "The Global 
Classroom," focuses on the ways the Internet makes the global 
classroom possible by allowing children to communicate with others 
around the world. To facilitate use of the Internet, the Northwest 
Regional Laboratory (NWREL) has plugged into the network and will be 
offering guidance for users and a "gopher" to find Internet 
resources. Several case studies are presented of children* s use of 
the Internet in the northwestern United States. The enornous 
potential of computers for educat ion is beginning to be real i zed in 
the area. Other articles in this issue include: (1) "K~12 Educators 
and Students Trade Information on Electronic Bulletin Boards" 
(derived from the "ERIC Review," Winter 1993); (2) "Linking N.W. 
Schools to the Internet" (Lee Sherman Caudell); (3) 
"Telecommunications Terminology" (derived from the "ERIC Review," 
Winter 1993); (A) "Learning Physics in Bits and Bytes"; and (5) "Out 
Front in the Outback" (Tony Kneidek) . (SLD) 
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GLOBAL 
CLASSROOM 



SCHOOLS ALL OVER THE NORTHWEST ARE 
PLUGGING INTO THE INTERNET, A WORLDWIDE 
COMPUTER NETWORK THAT OPENS THE DOOR 
TO INTERNATIONAL COMMUNICATION AND 
COLLABORATION 



By LEE SHERMAN CAUDELL 



Telecommunications 
offers wonderful possibil- 
ities for learning, for it 
opens up the wcrld of 
people, places, and ideas 
to students." 

— Gwen Solomon 
Phi Delia Kappan, December 1992 

The global classroom is 
coming. It won't be long 
till kids in Kalispell will 
be chatting with kids in Kat- 
mandu. Kids in Molalla will be 
sharing data with kids in 
Mozambique. Kids in Seattle 
will be collaborating with kids 
in Soweto. 

In some Northwest schools, 
the global classroom already 
has arrived. Aaron DeBord, a 
seventh-grader at Portland's 
Sellwood Middle School, is non- 
chalant about his online Cana- 
dian and British acquaintances. 
j n 8 computer wizard, 
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Aaron is a student in Eric 
Bergmark's advanced com- 
puter applications class, which 
brings kids in at a gallop and 
keeps them riveted, often into 
their lunch hour. 

"They're realizing that all 
the information in the world is 
out there," says Bergmark. 
"They can go online and pull 
down high-level information to 
put into a report. They can in- 
terview experts. They can access 
university libraries. They can 
converse in foreign languages." 

The global classroom is pos- 
sible because of a vast, rapidly 
expanding network called the 
Internet, which links millions 
of computers around the globe. 
Because the Internet lets all 
kinds of computers, from 
Macintoshes to IBM PCs, "talk" 
to each other, anybody with a 
computer, a modem, a phone 
line, and a network connection 
can plug in. And once you're 
plugged in, the whole world 
sits down beside you. The 
ll Net M lets you send and receive 



messages (email), participate 
in discussions (computer con- 
ferencing) , and send or receive 
data (file transfer), all without 
picking up the phone, getting 
in the car, or posting a letter. 

In the classroom, the Net 
has the power to transform the 
way kids learn and teachers 
teach. 

"Hie teacher no longer is 
the font of all wisdom," says 
Bergmark. "This is a true op- 
portunity to be the guide on the 
side instead of the sage on the 
stage." 

Vice President Al Gore, long 
a champion of technology and 
the sponsor of the High Per- 
formance Computing Act of 
1991, last month challenged 
the communications industry to 
connect every American class- 
room to the so-called "informa- 
tion superhighway" by the year 
2000. But several Northwest 
states are already on their way 
to universal Internet connec- 
tions for teachers and students. 
Oregon, Washington, and 
Alaska all have kicked off state- 
wide plans to connect every 
school to the Internet. In Mon- 
tana and Idaho, the state educa- 
tion departments are looking 
into full Internet access for 
schools, according to depart- 
ment officials. Statewide Net 

3 



SPECIAL REPORT: 
ONLINE FOR 
LEARNING 



CONTENTS 

Internet Resources 
K-12 Bulletin Boards 
Statewide Networks 
Glossary 

Computerized Physics 
High-Tech Saco 
Flashback 



2 
5 
6 
7 
8 

10 
12 



SPECIAL REPORT: LEARNING ONLINE 



connections in Idaho schools 
got a big boost in January when 
Governor Cecil Andrus called on 
the Legislature to spend $7 mil- 
lion to hook schools up. (See 
Page 6 for a rundown on In- 
ternet plans and progress in 
each of the five Northwest 
states.) 

Recently equipped with a 
Unix computer — the "gateway" 
to the Internet — the Northwest 
Regional Educational Laboratory 
(NWREL) has plugged into the 
network through NorthWestNet, 
a regional network serving edu- 
cation, government, and busi- 
ness in Alaska, Idaho, Montana, 
North Dakota, Oregon, and 
Washington. The Northwest Lab, 
in collaboration with the na- 
tion's nine other regional educa- 
tional laboratories, is working to 
give educators access to up-to- 
the-minute research through 
state and regional networks. 
With support from the U.S. De- 
partment of Education's Office of 
Educational Research and Im- 
provement, NWREL soon will be 
able to make studies, reports, 
databases, and other materials 
from the labs and educational re- 
search centers available online 
to schools throughout the re- 
gion. To make those materials 
easier to find, NWREL will offer 
an Internet "Gopher" — a quick, 
convenient method of using 
menus to browse through online 
resources. And in a pilot project 
with five schools around the re- 
gion, the Laboratory's Northwest 
Consortium for Mathematics and 
Science Teaching (CMAST) is 
testing the potential of network- 
ing to provide useful math and 
science information online and 
to assist educators in their quest 
for better curriculum. 

"The laboratories' role," says 
n 9^>»n Holznagel, director of 
:KJ C /REL's Technology Program, 



"is to make sure all schools 
have access to the information 
they can use." 

• # • 

"Computer networks can 
transform common educa- 
tional experiences such as 
class discussions, paper 
writing, and collaborations 
with colleagues into exciting 
and unique projects that in- 
volve the interaction of stu- 
dents and teachers from 
around the world." 

—XRICReview, Winter 1993 



Around the globe, the infor- 
mation superhighway is 
being paved with thou- 
sands of miles of phone lines, 
TV cable, satellite signals, and fi- 
beroptic cable. Communications 
companies tell us that soon we 
will be working, shopping, play- 
ing, and socializing with our fin- 
gers on a keyboard and our eyes 
on a videoscreen. Some experts 
predict that ink-on-paper com- 
munications such as fat North- 
west Report you're holding in 
your hand will become obsolete. 
Instead, all such communica- 
tions will take place online. 

Today's students are tomor- 
row's superhighway travelers. 
Those who know how to gain ac- 
cess to the information highway 
will be positioned for leadership 
and success. Those who don't, 
won't. 

"I believe very strongly that 
the students we're training today 
will be using computerized ac- 
cess to information for the rest 
of their lives — in the college en- 
vironment and, ultimately, in 
their jobs," says Janet Murray, 
librarian at Portland's Wilson 
High School and a leader in 
K-12 networking. "If you think 
about the way we buy groceries 
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For the Internet novice, navi- 
gating the Nei can be a lot like 
trying to find your way around 
an unfamiliar cii\ without a map. 
You spend a lot of time wander- 
ing aimlessly, hoping to stumble 
on that art museum or famous 
restaurant you ius( know is out 
there somewhere. The Internet 
can be so confounding, in fact, 
that some users have called it 
"a savage interface/' 

The phenomenal growth 
of interest in the Internet has 
spawned a big collection of 
how-to books that guide users 
through the intricacies of global 
networking. Joni Ralhbun. a 
teacher from Lincoln County. 
Oregon, has written On Line: A 
Guide to Resources for Oregon 
Educators Online with COM- 
PASS, available through Oregon 
Ed-Net. Here are other titles: 

• The Internet Companion: 
A Beginner's Guide to Global 
Networking by Tracv LaQuev 

( Addison- Wesl'ey. I993>. 

• The Internet Complete Refer- 
ence by Harley Halin and Rick 
Stout (Osborne/McGraw Hill. 
199^) 

• The Internet Savigator: A 
Sew Users Guide to Network 
Exploration bv Paul A. Gilster 
(Wiley, 1993)' 

• The Internet Passport: North- 
WestNet 's Guide to Our World 
Online by NorthWestNet staff 
and Jonathan Kochmer (North- 
WestNet, 1993) 

• The WI)ole Internet I ser s 
Guide and Catalog by Ed Krol 
(O'Reillv & Associates, inc., 
1092) 

• Zen and the Art of the In ■ 
ternet: A Beginner 's Guide by 
Brendan Kehoe (Englewood 
Cliff. 1993) 



or how we diagnose problems 
with automobiles, it's obvious 
that computerization is influenc- 
ing every aspect of our lives." 

To help make sure the United 
States stays out front in the infor- 
mation revolution, the Clinton 
Administration is leading the 
push for an advanced National 
Information Infrastructure, de- 
scribed as "a seamless web of 
communications networks, com- 
puters, databases, and con- 
sumer electronics that will put 
vast amounts of information at 
users' fingertips." In this vision, 
the best schools, teachers, and 
courses would be available to all 
students, regardless of geogra- 
phy, resources, or disability. 

The leveling power of net- 
working — its ability to erase the 
differences of location, gender, 
income, national origin, race, 
and physical prowess — makes it 
particularly attractive at a time 
when educators and policymak- 
ers everywhere are struggling 
with funding inequities and re- 
segregation. On the Internet, a 
sixth-grade girl in the small Cen- 
tral Oregon town of Fossil could 
talk online to a European Nobel 
laureate, just as a 12th-grade 
boy in the affluent suburban en- 
clave of Lake Oswego could. A 
poor child attending a rundown 
inner-city school on the West 
Coast could access the Library of 
Congress along with a wealthy 
child attending an elite prep 
school on the East Coast. A rural 
teacher in Montana could chat 
online with an urban teacher in 
Alaska. Or New York. Or France. 

Whether this vision comes to 
pass for all Northwest schools 
will depend, first, on their physi- 
cal access to the Internet — that 
is, Are they wired in? — and, sec- 
ond, on their practical access to 
the Internet — Are they trained 
to use it effectively? 
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Oregon is among the top six 
states leading the nation in pro- 
viding wide networking access 
to schools, says Tom Cook of the 
Oregon Department of Educa- 
tion. Under the Oregon scheme, 
districts are working with their 
local ESDs to plan and pay for 
hookups to one of two central . 
nodes installed by the education 
department with support from 
an $80,000 federal grant and a 
membership in the regional net- 
work North WestNet. Oregon 
counties already connected in- 
clude Lane, Washington, Coos, 
Clackamas, Multnomah, Uma- 
tilla, and Linn-BentoM, accord- 
ing to Cook. But he warns that 
unlike using dial-up networks 
such as COMPASS, administered 
by Oregon Ed-Net, getting full In- 
ternet access will require "a lot 
more administration" on the 
part of districts. He worries that 
Gore's call for universal school 
access to the information super- 
highway by 2000 might "set up a 
level of expectation that can't be 
met." 

"There will be a lot of pres- 
sure applied by staff on their dis- 
tricts, and by districts on the 
states, and by states on the fed- 
eral government to make this 
happen," says Cook, "There's 
just one tremendous amount of 
work still to do." 

The statistics back up Cook's 
concerns. Nationwide, only 14 
percent of public schools used 
networks in even one classroom 
in 1992, and only 22 percent 
possessed a modem — a vital 
piece of equipment for advanced 
computer networking — Vice 
President Gore said in a Decem- 
ber speech in Washington, D.C. 
Gore promised, however, that 
schools won't be left behind in 
the nation's rush to get on the in- 
q~ nation superhighway. Several 
s pending in Congress to- 



gether would authorize $825 
million to beef up school tech- 
nology. 

In Washington's Issaquah 
School District, a parent recently 
led an effort to bring state-of-dte- 
art communications technology 
to the district, stretching re- 
sources by recruiting students to 
do much of the labor. Michael 
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Cynthia Denton, The Russell Country 



Bookey of Digital Network Archi- 
tects, a consultant who designs 
networks for large companies 
and small countries, was aghast 
at the technological void he 
found in the school district 
where his daughter was a 
seventh-grader in 1987. 

"It was as if I discovered a 
primitive tribe in the North Cas- 
cades," Bookey says. "They 
didn't even have phones." 

Working with a $3 million 
bond issue targeted at boosting 
the district's technological capa- 
bilities, Bookey and a volunteer 
crew of eight students and one 
teacher built an advanced com- 
puter network linking schools to 
each other and to the commu- 



nity and offering voice mail, 
email, and Internet access. To- 
day, 125 "students manage the 
network Bookey calls the pro- 
cess an example of outcomes- 
based learning. "The students 
are learning mastery of technol- 
ogy by running one of the largest 
systems in the Northwest," he 
notes. 

But hardware and lines by 
themcelves won't create the 
global classroom. Without a 
road map, Internet neophytes 
can get lost quickly. Janet Mur- 
ray at Wilson High School says 
Internet's complexity will chal- 
lenge many teachers and stu- 
dents. "I see a great deal of fo- 
cus on the engineering and 
stringing of wires," she says, but 
not enough attention on content, 
on training, and on making the 
Internet more user-friendly. 

"What we see are some 
higlily motivated folks who have 
connected to the Internet by con- 
quering the intricacies of operat- 
ing a Unix network," says Mur- 
ray, "but those folks are not 
universally available in schools. 
There's a tremendous concern 
that the National Information In- 
frastructure will be a network of 
'haves," and there will be a sig- 
nificant number of schools ex- 
cluded unless we figure out a 
way to make it readily accessible 
to normal bright folks, as op- 
posed to Unix hackers." 

A number of efforts are un- 
der way to help make the In- 
ternet more accessible to stu- 
dents and teachers. The 10 
regional educational laborato- 
ries, for example, are pilot test- 
ing user-friendly interface soft- 
ware such as Panda and The 
Guide, as well as developing ad- 
ditional tools. 

The labs also are collaborat- 
ing to devise easy-to-use Gopher 
menus, and they are structuring 



laboratory databases for easy 
searching. 

In Montana, the grass-roots 
network Big Sky Telegraph re- 
cendy won an $880,000 grant 
from the Annenberg/CPB Math 
and Science Project and the US 
West Foundation to fund a large- 
scale networking training pro- 
ject, "Reach for the Sky." The 
two-and-a-half year project will 
train teams of rural teachers to 
use and design "telecurriculum" 
for math and science instruc- 
tion, emphasizing collaborative 
student projects where students 
collect real data, work in groups 
to analyze data, share data with 
other groups nationally and in- 
ternationally, and collaborate on 
written reports. The participat- 
ing teachers then will mentor 
other teachers in networking 
strategies. The telecurricular 
materials will be available via the 
Internet to teachers nationwide 
through a national clearing- 
house, which will be based at 
Big Sky and will offer online 
mentoring and skill develop- 
ment. The project builds upon 
and complements NWREL's 
SMART project (Science and 
Mathematics Academies for 
Rural Teachers) and Northwest 
CMAST's networking pilot 
projects. 

"Students will be mirroring 
the types of activities that real 
mathematicians and scientists 
do — collect, share, and analyze 
data and collaborate in writing 
up reports based on the data," 
notes Cynthia Denton, project 
director. 

Denton also runs a local bul- 
letin board called The Russell 
Country, which gives users in the 
rural community of Hobson ac- 
cess to Native American art, agri- 
cultural conferences, regional 
products, and a variety of educa- 
tional resources. 
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One easy way for educators 
to access the Internet without a 
lot of know-how is through 
K12Net, an international "net- 
work with training wheels," in 
the words of the network's co- 
founder, Janet Murray. Through 
K12Net (available on the In- 
ternet as a collection of Usenet 
newsgroups or on the world- 
wide FidoNet network), teachers 
and students can converse on- 
line with their counterparts in 
more than 20 countries and can 
choose among 37 subject areas, 
ranging from math to music, sci- 
ence to Spanish. Here are some 
examples of exchanges and pro- 
jects that happen on K12Net as 
described in Communications 
of the ACM in August 1993: 

• After a toilet-flushing experi- 
ment to study the effect of the 
earth's rotation, a student from 
New Zealand concluded that 
water drains clockwise in the 
southern hemisphere and coun- 
terclockwise in the northern 
hemisphere. An Australian stu- 
dent scoffed at the experiment 
("What earth-shattering re- 
search!") , but a correspondent 
at the University of Colorado in 
Boulder described the Coriolis 
force in detail and told the stu- 
dent how to set up a scientifi- 
cally verifiable experiment. 

• High school physics students 
in Oregon, California, Nova Sco- 
tia, and Maryland attempted to 
replicate the ancient Greek as- 
tronomer Eratosthenes' experi- 
ment to calculate the size of the 
earth by measuring the length of 
a shadow cast by a stick at noon 
on three successive Mondays. 
The students posted their data 
and performed their calcula- 
tions on the "Physics Challenge" 
channel. Their calculations were 

q "rairate to within 7 percent, ac- 
ording to Murray. 
Students participating in the 



Global Village News project con- 
tribute local news items and ana- 
lyze them for local and regional 
differences in news reporting. 

• "Math Magic" presents stu- 
dents in grades one through 
eight with challenging problems 
that can be solved with more 
than one strategy and may yield 
more than one solution. Kids 
post and compare their solu- 
tions on the network. 

• Among Portland high school- 
ers, Murray says, the most popu- 
lar K12Net opportunities are 
cross-cultural language ex- 
changes. Students trade mes- 
sages with German, French, 
Japanese, Spanish, and Russian 
students. 



"Generating the kind of 
student enthusiasm usually 
reserved for Nintendo 
games, global interaction in 
the virtual school arouses 
curiosity, bonds cultures, 
and invites new directions 
for education and, perhaps, 
for civilization as a whole." 

— Harry Noden and Barbara Moss 
The Reading Teacher 
October 1993 

As educators steer their 
students onto the informa- 
tion superhighway, they 
face the danger of "letting the 
technological tail wag the peda- 
gogical dog," in the words of 
Thomas Callister and Faith 
Dunn, writing in Phi Delta Kap- 
pan magazine in December 
1992. Advanced technologies 
can dazzle well-intentioned 
users, the writers warn, blinding 
them to the learning goals that 
should drive all instruction. 

"Machines are tools, valuable 
only when a human intelligence 
organizes their use in a produc- 
tive way," the authors note, "In 
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Janet Murray. Wilson High School 



the classroom, that human is a 
teacher, who controls the nature 
of the environment and what 
happens there. Good classroom 
tools extend the teacher's power 
by creating a rich learning envi- 
ronment. If the teacher does not 
know what to make of the tool, 
or fears it, or misconstrues its 
uses, it will be used badly or not 
at all. If the teacher perceives 
the machine as a master, not as 
a servant, its potential will never 
be realized." 

For a number of educators 
and students here in the North- 
west, the enormous potential of 
computer networking for meet- 
ing curricular goals, encourag- 
ing creative thinking, and foster- 
ing collaborative learning 
already is being realized. In 
January, for example, two virtual 
wagontrains took off across 
K12Net carrying kids from 23 
widely scattered classrooms on 
an online journey down the Ore- 
gon Trail. In this classroom-to- 
classroom project, developed by 
Joni Rathbun and Barb Fowler 
of Oceanlake Elementary School 
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in Newport, Oregon, students 
froru Idaho, Oregon, Washing- 
ton, North Dakota, New York, 
Massachusetts, North Carolina, 
and Taiwan are traveling to- 
gether from St. Joseph, Mis- 
souri, to the Willamette Valley, 
having taken on the identities of 
actual pioneer families. Along 
the way, the pioneers will record 
their experiences in journals, 
discuss the impact of pioneers 
on Native Americans, write let- 
ters to the folks back home, 
weigh the pros and cons of tak- 
ing a shortcut in the face of dwin- 
dling supplies, deal with tragic 
deaths and serious illnesses, 
stop over at the Whitman mis- 
sion, and debate the relative 
costs and dangers of taking the 
Columbia River versus the Bar- 
low Trail to the Willamette Valley. 

Students at Henkle Middle 
School in Washington's White 
Salmon Valley School District 
may soon follow the 1,100-mile 
Iditarod online, says district 
technology coordinator Jeannie 
Milnes. Each year, students 
schoolwide follow the progress 
of the annual Alaskan dogsled 
race, learning lessons in geogra- 
phy, science, math, reading, and 
writing along the way. In the 
past, local dogsled teams have 
visited the school, and students 
have had occasional phone ac- 
cess to a staff member's hus- 
band, who is an Iditarod partici- 
pant. Now, with districtwide 
Internet access, Milnes is look- 
ing into giving the students real- 
time access to the race, includ- 
ing the ability to download (send 
via computer) photos of the 
mushers and dogs for students 
to use in reports. Milnes is also 
exploring another online oppor- 
tunity for White Salmon students 
offered through the World Fo- 
rum, a project of the Interactive 
Communications and Simula- 
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tions (ICS) program of the Uni- 
versity of Michigan School of 
Education. Through telecommu- 
nications, participating students 
will be in contact with an interna- 
tional group of explorers and 
scientists who will cross the Arc- 
tic Ocean from Russia to Canada 
via the North Pole, traveling by 
dogsleds and specially designed 
canoe sleds. 

At Sexton Mountain Elemen- 
tary School in Oregon's Beaver- 
ton School District, fifth- and 
sixth-graders in Patrick Webb's 
class recently collaborated with 
students in West Virginia to 
study and compare the birth 
weights of newborns across two 
communities. Using actual birth- 
weight data collected from local 
hospitals, the students learned 
the mathematical concepts of 
mean and average. They prac- 
ticed metric conversions. They 
created graphs and charts. And 
they discussed the relationship 
of birth weights to socioeco- 
nomic differences between the 
two communities. 

With the power to shrink the 
world and expand it simultane- 
ously, the information superhigh- 
way is the road to the future for 
today s students. Janet Murray's 
vision of that future — and of the 
Internet's role in it — transcends 
the discrete projects, individual 
children, and particular teach- 
ers that make up the global 
classroom. 

"My dream," she says, "is 
that if we get kids in the United 
States talking to kids in Russia 
talking to kids in South Africa 
talking to kids in Taiwan* simply 
the existence of those personal 
connections or friendships will 
overcome some of the prejudice 
and the bigotry that confounds 
international politics today. 
"That," she says, M is the big, 
rilistic dream." 



K-12 EDUCATORS AND STUDENTS 

TRADE INFORMATION ON ELECTRONIC BULLETIN BOARDS 



"And I said, with my net I can 
get them I bet. 
I bet, with my net, I can get 
those Things yet!" 

—The Cat in the Hat 

Through computer network- 
ing, educators and students can 
communicate with colleagues 
around the state, around the na- 
tion, and around the planet on 
local "bulletin boards" — the 
electronic equivalent of cork 
boards, where users can post 
and read messages on a wide 
range of topics. More than 
25.000 of these local bulletin 
boards cooperate to form a free 
global network. FidoNet. which 
provides local users with access 
to others around the globe. 
Kl 2 Net. a computer network for 
elementary and secondary teach- 
ers and students, uses FidoNet 
for its networking connections. 
FrEdMail. a network dedicated 
<oIely to K- 1 2 education, is also 
based on connecting locallv con- 
trolled bulletin boards operated 
at universities, district, or county 
education agencies, and even lo- 
cal schools. 

Here's a quick look at these 
and other network services avail- 
able to K-12 educators: 

K12Net 

Cofounded by librarian Janet 
Murrav of Portland's Wilson 
High School. KI2Net links 550 
bulletin boards in more than 
20 countries through "echo fo- 
rums" in 37 curriculum areas. 
With just a load phone call, 
users can send messages that 
will be "echoed" to users 
around the globe. This way, edu- 
cators and students interested in 
topics ranging from performing 



arts to Russian can communi- 
cate and work cooperatively 
with other interested individuals 
from Israel to New Zealand. 

K12Net is open to anyone 
with access to a local bulletin 
board. Access to K12Net is 
through FidoNet. a free, general- 
interest computer network that 
joins bulletin boards in more 
than 50 countries. While it is 
possible to send email from Fi- 
doNet to the Internet (and vice 
versa). FidoNet reaches many 
places where the Intemei does 
not. There is no charge for using 
the network; a computer, mo- 
dem, and telephone connection 
to a local bulletin board are all 
that you need. 

To find the telephone num- 
bers of active bulletin boards in 
your region, call a local com- 
puter store or your public li- 
brary. 

FrEdMail 

Launched in 1986. FrEdMail 
(Free Educational Electronic 
Mail Network) links more than 
150 electronic bulletin boards 
(called electronic mail centers) 
operated by individuals and insti- 
tutions. Each bulletin board rep- 
resents a "node" on the system 
and delivers Internet email to 
as many as 300 teachers and 
students. 

In 1991. more than 5.000 
teachers and their students par- 
ticipated in such FrEdMail pro- 
jects as "Acid Rain." for which 
students from around the coun- 
try collected rain samples, plot- 
ted national data, and shared re- 
search, conclusions, and essays 
on the causes and effects of acid 
rain, and "Experts Speak," 
which involved one group of stu- 



dents assuming the personalities 
of various historical figures and 
another group interviewing them 
to determine their identities. 

Usenet 

Usenet is a large, global net- 
work originally created to con- 
nect computers using the Unix 
operating system. One of the ma- 
jor activities on Usenet is Net- 
news, a system of discussion 
groups that allows users to dis- 
cuss topics as diverse as genetic 
engineering and windsurfing. Be- 
tween 1984 and 1989, Usenet 
grew from 2,000 connected sites 
and 150 newsgroups to 15,000 
sites and one-half .million users. 
Usenet can be accessed through 
many Internet, campus, and lo- 
cal bulletin board systems. 
Usenet's widespread availability 
and range of options make it 
highly relevant for educators 
and students. A word of caution, 
however: Educators should 
monitor their students' access 
because some newsgroups are 
not suitable for minors. 

K1DSPHERE 

Formerly called KIDSNET, 
KIDSPHERE is an international 
discussion group for teachers 
and others interested in network- 
ing for children and education. 
Participants discuss geneial 
questions about computer net- 
working, us t interfaces, and 
specific pro^cts that link teach- 
ers and students using the In- 
ternet. 

Primary source: ERIC Review. 
US Department of Education. 
OERI, Educational Resources 
Information Center, Volume 2 % 
Issue 3, Winter 1993* 
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Linking N.W. Schools 
To the Internet 



Many Northwest schools 
now have or soon will 
have convenient access 
to the worldwide com- 
puter network through 
state education agencies 

By Lee Sherman Caudell 



N' 



Iationwide, about 60 per- 
cent of states now oper- 
ate a statewide computer 
or telecommunications network. 
Many of these networks offer 
schools economical access to 
the "mother of all networks/' 
the Internet. In four of the five 
Northwest states, the education 
department or another state edu- 
cation agency has established a 
statewide telecommunications 
system, and many school dis- 
tricts are plugging into the In- 
ternet through these systems. In 
addition, there are several sub- 
state or subregional systems, 
and many local bulletin board 
systems operated by teachers or 
other community members. 
NWREL will use the existing net- 
works to provide access for 
school personnel to education 
information, and to enhance the 
capability of Laboratory staff to 
have close contact with teachers 
and others. Here's a look at 
what's happening in each state. 

Oregon: With an $80,000 grant 
from the U.S. Department of Edu- 
cation, the Oregon Department 
of Education has launched an 
ambitious plan to make Internet 
available to all schools through 
NorthWestNet. The grant funded 
the installation of two nodes, 
one in Washington County and 
one in Lane County, and an In- 
c D ^ r> xnet subscription for all public 
:i\l L 12 staff and students. All of 



Oregon's education service 
districts ultimately will be con- 
nected to one node or the other, 
and will share the cost of 
hookup with local districts. A 
number of districts already are 
plugged in, according to Tom 
Cook of the state education de- 
partment. In Lane County, for ex- 
ample, 4,000 staff and students 
already are active Internet users. 
District personnel from around 
the state are helping to set direc- 
tion and policy, tackle technical 
questions, and develop training 
and materials. And the educa- 
tion department is providing 
workshops to help schools 
get started on the Internet. "In- 
terest is growing by leaps and 
bounds," says Cook Tm averag- 
ing five or six calls a day from 
people who have read some- 
thing or heard something and 
want more information." 

Oregon educators can also 
plug into the Internet through 
Oregon ED-NET. Created by the 
Legislature and seeded with lot- 
tery money, Oregon ED-NET pro- 
vides an electronic information 
service called COMPASS, which 
includes access to the Internet. 
There are 1,500 to 2,000 sub- 
scribers on the network, many 
of them students or educators, 
according to ED-NET's Nancy Je- 
suale. For schools in remote or 
rural areas lacking leased lines, 
COMPASS offers easy, inexpen- 
sive dial-up access to the In- 
ternet for a yearly subscription 
fee of $75 per person. "Com- 
pass has local dial-up in 22 
cities in Oregon, such as John 
Day, Burns, Pendleton, and The 
Dalles," says Jesuale. 

Washington: Washington's 
statewide network, WEdNet 
(Washington Educational Net- 
work), is operated by the Wash- 
ington School Information Pro- 




cessing Cooperative (WSIPC), an 
independent cooperative provid- 
ing computer services to its 275 
member districts. Originally 
formed by the state's education 
service districts to transmit ad- 
ministrative data to and from the 
Office of State Superintendent of 
Public Instruction, WEdNet is ex- 
tending its reach into class- 
rooms locally and internation- 
ally by connecting schools to the 
Internet via ESDs. A recent $4.7 
million legislative allocation for 
technical restructuring in Wash- 
ington schools is helping sup- 
port the cost of the connection. 
About 30 districts are currently 
connected, according to Dennis 
Lampson of WSIPC. Dennis 
Small of the Office of Public In- 
struction predicts it will be three 
to five years before all or most 
of the state's 296 districts are 
linked to the network Mean- 
while, the state office is fork- 
ing to give people a reason to be 
online " says Small, by offering 
Internet workshops for teachers. 

Another service available to 
Washington educators is Learn- 
ing Link, an interactive educa- 



tional telecommunications sys- 
tem serving teachers and stu- 
dents, operated by Seatde's pub- 
lic broadcasting station KCTS. In 
Washington and British Colum- 
bia, 125 school districts have ac- 
cess to Learning link, according 
to Art Johnson of KCTS. Learning 
Link offers email, online discus- 
sion groups, daily lesson plans 
to CNN Newsroom , curriculum 
information, databases, and In- 
ternet access, among other serv- 
ices. 

Washington schools also par- 
ticipate in a number of smaller 
networks around the state. 

Alaska: The state recently 
launched a new plan to give all 
Alaska schools j :cess to the in- 
formation superhighway. The 
University of Alaska Computer 
Network (UACN), which links 
universities statewide, has 
agreed to expand network ac- 
cess to the K- 12 community • 
through the Department of Edu- 
cation. Right now, the depart- 
ment is paying $25,000 annually 
for unlimited network IDs for 
schools, according to Lois Stiege- 
meier. But next year, participat- 
ing districts will begin sharing 
the cost, paying $400 to $500 to 
use the network, which picks up 
Internet through the Seattle- 
based regional network North- 
WestNet. A lot of districts are 
"raring to go" on the Internet, 
Stiegemeier says. But she cau- 
tions that inadequate training 
may stymie some of the enthusi- 
asm. "We're not providing any 
training here at the depart- 
ment," she says. "The districts 
will have to provide the hand- 
holding and the training." Stiege- 
meier says the department will 
encourage educators to take on- 
line courses in navigating the In- 
ternet offered by the University 
of Alaska Southeast in Juneau. 
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TELECOMMUNICATIONS TERMINOLOGY 



Montana: Ail Montana schools 
have free access to electronic 
bulletin boards, databases, 
email, and public conferences 
through the Montana Educa- 
tional Telecommunications Net- 
work (METNET). Supported by 
the state Office of Public Instruc- 
tion, METNET consists of 17 
sites across the state, of which 
nine are school districts serving 
a specific set of schools. Schools 
have access through local lines 
or toll-free dial-up. Created in 
1992, the network uses Fido soft- 
ware, transferring messages 
around the state through the cen- 
tral site at the Office of Public In- 
struction, which coordinates 
message traffic. Internet access 
provided by NorthWestNet 
through a gateway at Big Sky 
Telegraph (described below) 
provides email only, but the edu- 
cation department is looking 
into getting full Internet access. 
"We'd like to do it, depending 
on the cost and legislative sup- 
port," says Bob Morris of the 
Office of Public Instruction. 

Big Sky Telegraph is run 
from Western Montana College 
in Dillon through the Montana 
University System Educational 
Network (MUSENET). Primarily 
serving rural schools, Big Sky is 
available to ''anyone, anywhere, 
anytime," says the network's 
founder Frank Odasz. Big Sky 
was created to tie together the 
state's 110 one-room schools 
and link them to resources 
around the state. For $50, sub- 
scribers get access to Big Sky, in- 
cluding Internet email. In just a 
few weeks, Big Sky will offer the 
full range of Internet services — 
bulletin boards, file transfer, tel- 
netting, and email — to educa- 
tors and other subscribers, 
thanks to a $38,000 grant from 
9 Wesi Communications. An- 
E RXC er grant to Big Sky, $880,000 



from Annenberg/CPB and the US 
West Foundation, is funding a 
project to design math and sci- 
ence "telecurriculum" for rural 
schools (see the story beginning 
on Page 1). 

Another Montana network, 
EDUNET, provides distance- 
learning courses to 30 rural 
schools via email, file transfer, 
and interactive testing. 



Bulletin board A computer- 
ized forum that allows network 
users to ask questions, offer 
ideas, and receive feedback 
from other network users. Often 
organized around a topic of 
common imerest. 

Conferencing. Online 
"meeting" of a designated group 
of people to discuss a topic of 
common interest. 

Database. A collection of 
information organized to allow 
users to search and retrieve con- 
tents that interest them. 

Download. To use telecom- 
munications software and a mo- 
dem to copy a file of information 
through a network for use at a 
local computer. 

Electronic mail (email). 
Messages sent through a commu- 
nications network from one 
computer user or group to 
another. 

File server. A computer 
used primarily to store files and 
provide network users with ac- 
cess to those files. 

FTP (file transfer proto- 
col). A protocol allowing a user 
linked to one Internet host to ac- 
cess and transfer files from an- 
other host over a network. 

Gateway. A computer that 
connects two or more networks 
using different protocols or al- 
lows incompatible applications 
to communicate. Also used in a 
general ? ense to refer to provid- 
ing direct access to other re- 
mote networks or services. 

Gopher. Client/server soft- 
ware developed at the University 
of Minnesota to provide flexible 
access to resources such as data- 
bases available via the Internet. 

Internet. The international 
network of networks based on 
the TCP/IP protocol. 

9 



Local area network (LAN). 
A group of computers linked to- 
gether within a limited physical 
space, usually to share printers, 
software, and the like. 

Modem. A device that en- 
ables computers to communi- 
cate over telephone lines. 

Network. A group of com- 
puters that can communicate 
electronically. 

Node. A single computer 
within a network. 

NREN (National Research 
and Education Network). 
A proposed "electronic informa- 
tion highway" or national net- 
working infrastructure that will 
support communication across 
the scientific, government, de- 
fense, business, academic, li- 
brary, and K-12 communities. 

Protocol. The rules govern- 
ing network interaction; used to 
determine where, when, how, 
and in what format informaiion 
is transmitted. 

Telnet. An Internet protocol 
enabling a user at one site to 
gain access to the commands 
and programs of a host at an- 
other site; also refers to the pro- 
gram that allows this remote 
login. 

Upload. To use telecommu- 
nications software and a modem 
to transfer files from a local 
computer through a network to 
another computer. 

Wide area network (WAN). 
A long-distance computer net- 
work that enables computers 
not physically linked to commu- 
nicate with each other through 
telecommunications. 

Source: ERIC Review, U.S. De- 
partment of Education, OEKi 
Educational Resources Infor- 
mation Center. Winter 1993* 



Idaho: The state is served by 
Idaho Public Television (for- 
merly the Idaho Education and 
Public Broadcasting System), 
one of the original PBS stations 
that formed a Learning Link 
co-op. Learning Link, an 800- 
number service provided to 
every Idaho school through the 
Idaho Board of Education and 
Idaho Public Television, gives 
schools access to electronic bul- 
letin boards, databases, and In- 
ternet email. But many of the 
state's 13,000 teachers lack the 
equipment and/or expertise for 
using the network. Just under 15 
percent of Idaho's teachers cur- 
rendy use electronic communi- 
cations, according to Bob Pyie 
of Idaho Public Television. The 
100 newsgroups offered through 
the network are monitored "to 
keep them clean," says Pyle, 
who points oui that pornography 
or off-color messages are inevita- 
ble on a network open to mil- 
lions of users. 

Although no statewide plan 
exists to hook schools direcdy 
into the Internet, Rich Mincer of 
the state Department of Educa- 
tion says the agency is looking 
into the question. The likelihood 
that Idaho's schools soon will be 
widely wired for networking got 
a big boost in January when Gov- 
ernor Cecil Andrus proposed 
spending $7 million to connect 
schools to the information super- 
highway. 
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Learning Physics 
In Bits and Bytes 



AtCatlinGabel School, a 
private school in Port- 
land, physics teacher 
Lowell Herr is using state-of-the- 
art technology to teach princi- 
ples such as motion, forces, 
sound, light, and magnetism. 
Students generate raw data and 
instant visual representations 
through real-time computer ex- 
periments. Funding to equip the 
laboratories has come from the 
MJ. Murdock Charitable Trust, 
Tektronix, and the Oregon Com- 
munity Foundation. 

A "sysop" (system operator) 
for two K- 12 bulletin boards, 
Herr also conducts yearly sum- 
^ mer workshops on computer- 
Ep ized physics labs for teachers 
from around the country. Below, 
Herr talks with Northwest Re- 
port editor Lee Sherman Caudell 
about using computers and net- 
working for instruction and pro- 
fessional development. 

Q: Will you describe how 
you're using computers to 
teach physics? 

Herr: We're using them primar- 
ily for data collection — what we 
call real-time data collection 
with motion detectors, force 
probes, light probes, magnetic 
fields, smart pulleys, and things 
like that. We're actually collect- 
ing data for events that happen 
so fast, you can't do it any other 
way. And in some cases, we can 
see the information plotted right 
on the screen while, let's say, a 
student is moving around in a 
classroom. Or we're pushing 
and pulling on a force probe, 
and we can see that plotted real- 
time. In others, the information 
comes in very, very fast. We 
can't even plot it out fast 
^*"OUgh< but we can record the 
p n Vp ta and then we go back and 
££yj^ )k at that data and put it into 



spreadsheets and analyze it and 
develop mathematical equations. 
We also do curve fitting. So you 
can do things like free-fall and 
accelerating beaded chains, 
things like that you just couldn't 
do a couple of years ago. 

Q: How did you teach those 
kinds of concepts before you 
had this capability ? 



of us piloted some of the very 
first force probes and motion 
detectors with Ron Thornton, 
a physics teacher at Tufts, and 
David Sokoloff, a physics prof at 
the University of Oregon. That 
was really crude material. And 
then they invited us back again - 
to do more work in '88. 

Q: I assume you're hooked 
into the Internet with this? 

Herr: Yes. 

Q: Are you doing collabora- 
tive projects with other 
schools? 

Herr. I have done some. Last 
tall, two teachers up here in Ore- 
gon combined with a teacher in 
Southern California to measure 
the circumference of the earth. 
We did that through networking. 
I communicate with about three 
or four hundred teachers, col- 
lege teachers mainly, on Internet 
and we discuss a variety of phys- 
ics questions. So if I have a prob- 
. lem that comes up in my class- 
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room, I just wa v < over to the 
terminal, dial up, and I have ac- 
cess to three to four hundred 
teachers. 

Q: Is it a bulletin board? 

Herr: It's what's called a list- 
serv. It's a bit like a bulletin 
board. When I type a message, 
it goes out to everyone who's 
signed up. It's called Phys-L. 

Q: It's specifically for phys- 
ics teachers? 

Hern Yes, it's specific for phys- 
ics. And then there's a Phys- 
Share. I belong to two of them. 
One of them has its origins in 
Pennsylvania, and the other one 
is housed in Florida. 

Q: Can you give an example 
of something that you would 
discuss with people on the 
network? 

Herr: 1 recall 1 was working on 
an experiment on a linear air 
track and I wanted a glider with 



Herr: We couldn't do it. I had 
no way to capture the data. For 
example, I can take a force 
probe now and push and pull 
where the force changes, but if 
you look at a high school phys- 
ics text, or even an introductory 
college physics text, the force 
problems are always based on 
constant force. You don't have 
problems where the force is 
changing. In nature, it's rare 
that a force stays constant. With 
computers, we can have gliders 
colliding with other gliders, and 
we can actually plot out and 
look at that changing force. We 
can examine what happened. 
And we can find slopes of lines 
which we used to do in a labori- 
ous fashion. I can integrate, take 
areas under a curve. We used to 
cut out pieces of paper and 
mass them on balances and com- 
pare them with known masses of 
known value. Really antiquated 
methods — you know, counting 
squares under a curve on graph 
paper. Now I just do that with 
moving a cursor right over the 
screen and selecting my points 
and there it is. 

Q: What is the system you 
use, and how long have you 
been using it? 

Herr: It's called Microcomputer 
Based laboratories (MBL), and 
1 started working with this at 
Tufts University in 1987. Twenty 



Callin Gahel physics leachpr lowell Herr confers wMn a student about an 
experiment 
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O Do students actually take 
JCantageof that? 



Hern To some degree, yes. I'm 
also involved in a project called 
Student Watershed Research Pro- 
ject. We're examining the Tu- 
alatin River Basin where the 
teachers and students go out 
into the field and gather water 
samples and then they come 
back and do a lot of chemistry 
on that water sample, enter it 
into a database, and then that's 
uploaded onto a server that I 
run here in the back room. And 
there's an "Ask an Expert" re- 
source where the students can 
ask experts questions. There's 
a group of people who have 
pledged to check in to the net- 
work regularly and answer stu- 
dent questions. 

Q: Technology advocates 
argue that one of the ad- 
vantages of computer net- 
working is that it promotes 
cooperative learning and 
student initiative and 
changes the role of the 
teacher to more of a men* 
tor than a lecturer. Do you 
find that that's true? 



shop. We're hoping to get fund- 
ing from the Murdock Trust to 
do that. We have a grant in to 
them now that will allow us to 
make that possible. 

Q: Looking down the road, 
do you see the possibility 
that your students may be 
networking with students in 
other countries? 

Hem Yeah, very possibly. I just 
came back from a physics meet- 
ing, and while I was gone, one 
of the assignments my kids had 
was to develop a physics newspa- 
per. I have a friend in New York 
state whose students do this. 
We're going to ftp [file transfer 
protocol] this material, back to 
his school. And then his students 
can take this information, inte- 
grate it into their paper, and his 
kids are going to add articles, 
and they'll then ftp that material 
back out to us. We want to put 
together a joint newspaper tak- 
ing the best from both schools. 
We would like to have other 
schools join in so the students 
will share information back and 
forth. And we can send this, in- 
cluding the pictures. This fellow 
is in an experimental program 
with IBM where his school and 
an adjacent school are con- 
nected up with fiberoptics and 
the students are actually work- 
ing at the two different schools 
on the same spreadsheet. They'll 
see the same spreadsheet and 
they're sending video back and 
forth that they actually can see, 

Q: Simultaneously? 

Herr: Simultaneous, that's right. 
Real live connections. And he 
wanted us to be the other site, so 
we could work together across 
the country. We have the fiber- 
tics into our building to do it, 



but he doesn't know if IBM has 
the fiberoptics from Yorktown 
into Portland. That's what we 
need — the fiberoptics across 
the country, or to send it by sat- 
ellite. But that's something that's 
coming. He said sending files 
like this will be a piece of cake. 

Q: One criticism of compu- 
ter use in schools is that 
sometimes educators let the 
technology drive the curricu- 
lum instead of vice versa. 
How do you ensure that 
you're using technology to 
meet curriculum goals? 

Hem I know what I want to do 
in a physics course. Anytime I 
take anything out of the pro- 
gram, it's not supplanted be- 
cause there's some new tech- 
nology. It has to have good 
pedagogical reasons for being 
put back into the curriculum. 
There's a lot of evidence that the 
work I'm doing with the MBL 
has good pedagogical reasons 
for being introduced. It helps 
students overcome misconcep- 
tions they bring to the class- 
room. And that's why I'm doing 
it. 

Q: One misgiving some peo- 
ple have about the Internet 
is that there is some mate- 
rial on it that wouldn't be 
appropriate for kids to have 
access to. Do you worry 
about that? How do you 
deal with that? 

Herr: We block that from com- 
ing into our school. The prob- 
lem is, you can't block the kidc 
from telnetting out to other insti- 
tutions who don't have that same 
kind of ethic and the kids can 
get access to, say, the porno 
humor that's out there. It's a 
problem. 



a magnet on it to float by a very 
strong magnet, so as the glider 
went by, the glider would slow 
down, but then as it passed, it 
would be kicked out again and it 
would speed up. And I wanted to 
yaph this motion out. And I was 
having trouble setting this up so 
that I could get it to work. So I 
described the question on Phys- 
L, put it out one afternoon. An- 
swers as to how to set this up 
started coming back that after- 
noon almost immediately. I tried 
some of those and they didn't 
work. Then, next morning I 
came in, logged on again, and 
there one fellow had the answer 
that worked. 

Q: What would you have 
done in the past if you 
hadn't had that resource? 

Hern If I had a physics ques- 
tion, I would call a couple of 
professors at Reed [College] 
that I know. And you feel that in 
a way you're infringing on their 
time. Many times they would be 
in class, and I would have to 
leave a message. And I only 
could do that because I know 
them. Now I have access to all 
these people. 

Q: So the network is a re- 
source for you as well as for 
your students? 

Hern That's right. Many times, 
when an answer comes back 
that I think is appropriate, I for- 
ward it to my students so they all 
get that answer direcdy. They 
have the Internet address of that 
physics teacher, so if they have a 
follow-up question, they can 
send a letter direcdy to that indi- 
vidual and ask more questions. 



Herr: I'm not sure if it's really 
made that change yet. Where I 
see the advantages here with the 
computers and the network is 
that they have dramatically 
changed the kinds of labs that 
we do. Students are in contact 
with other students to a degree, 
but there's not very many high 
schools that are on the Internet 
yet. I have a network of about 20 
to 40 teachers that I network 
with. And we communicate with 
each other, sharing new ideas in 
teaching, sharing labs. I have 
some dreams that I'm hoping to 
bring off within a year where we 
actually have an Internet site 
here for teachers to telnet into 
and eet access to labs that we're 
developing for a summer work- 
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Out Front 

In the Outback 



Students in remote 
Saco, Montana, are on 
the cutting edge of the 
information revolution 
with access to the iatest 
telecommunications 
technology 

By Tony Kneidek 
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Ion't look for students in 
Saco, Montana, to be fum- 
bling around with scads 
of notebooks or reams of paper 
as they make their way through 
the halls of their K- 1 2 school 
£Q buildings. 

What the district's 148 stu- 
dents are more likely to be tot- 
ing are disk-carrying cases to 
keep track of the class work, 
correspondence, assignments, 
and other information they gen- 
erate on one of the scores of 
computers in the rural district. 
"There is a greater number of 
students at Saco carrying disks 
than notebooks," says Superin- 
tendent Carl Knudsen. "Our sys- 
tem is used extensively." 

That system boasts about as 
many computers as students in 
the remote northern Montana 
district, where bus routes range 
from 96 to 132 miles a day to 
get children to school. And the 
system has grown by megabytes 
in the past six years. But how 
does a community of 200 people 
located in northern Montana's 
"mosquito-infested flats between 
Malta and Glasgow" develop a 
state-of-the-art computer net- 
work that has been recognized 
as one of the most innovative 
classroom technology systems 
nationwide? 

First, says Knudsen, you de- 
O jlop a districtwide focus on 
E K\C >mputers for student learning 



and build support among board 
members and school staff. "In 
Saco," he says, "the school 
board and staff are committed to 
providing opportunities for stu- 
dents so they can succeed in any 
area they pursue. This gives 
them those opportunities." 

But commitment alone will 
not get the job done, and the 
money for such a sophisticated 
system is not easy to come by. 
The next step, Knudsen says, is 
to apply for grants to purchase 
and update computer/technol- 
ogy systems. "In the last six 
years, we've gotten more than 
$1 million in grants," Knudsen 
says, adding that he and others 
were working on another three- 
year, $375*000 grant proposal 
to further enhance computer 
technology. 

The focus of all the efforts, 
Knudsen adds, must remain on 
student achievement. And he is 
firmly convinced that the com- 
puter technology f 'n his district 
has enhanced student learning, 
increased student enthusiasm 
about school, and laid the foun- 
dation for postsecondary educa- 
tion and lifelong learning after 
high school graduation. 

In the last five years, Knudsen 
notes, composite ACT scores for 
seniors have increased from 
16.6 to 19.6. Similarly, PSAT 
scores for juniors have gone 
from 14 to 19- The increases 
correspond to the implementa- 
tion of the computer technology 
program in the schools. "Just 
four years ago," Knudsen notes, 
"the staff and school board 
adopted a goal to have keyboard 
literacy by the sixth grade. Now, 
we've moved that to the second 
grade. We think that the excite- 
ment for technology and for stu- 
dents to succeed has increased 
student focus on school and fife 
after school. This has helped stu- 



dents become more focused 
sooner on their school careers." 

The technology' also has 
opened avenues for students to 
participate in other activities in 
the school and community. For 
example, students raise money 
by teaching community educa- 
tion classes in computer use. 
They also researched and wrote 
grant proposals that resulted in 
$6,000 in awards for a student 
youth center in town, then used 
a computer program to redesign 
the old vacant building that 
serves as the youth center. Other 
spin-ofis of the project include 
student-led construction teams, 
student-inspired interior de- 
signs, and student-scrounged 
furnishings. 

"This technology has helped 
students to improve not only 
their own education, but their 
school and community as well," 
Knudsen says. "The greatest 
benefit of all this technology' is 
the students' ability to take ad- 
vantage of it and use it." 

Students, too, recognize that 
their school is unique in its tech- 
nology offerings. Those who go 
on to higher education often re- 
port thai colleges and universi- 
ties have less sophisticated sys- 
tems than the Saco district. "It's 
a great opportunity for us at 
Saco," says Shyla Taylor, a sen- 
ior at the high school. "Access 
to all this technology puts us 
ahc\d of other high schools and 
many colleges." 

Taylor, president of the Mon- 
tana Chapter of the Technology 
Student Association, also works 
with elementary students to 
hone their computer skills. Such 
activities helped Taylor clarify 
her career goals. "I didn't really 
know what I wanted to do when 
1 started my junior year," Taylor 
says. "But by working with kids 
and technology, it became cles 
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to me." Next year, Taylor will at- 
tend Montana State University in 
Bozeman and major in elemen- 
tary education with a minor in 
technology. 

Saco's use of computers and 
technology stretches beyond the 
classroom and the local commu- 
nity as well. "We have more than 
100 computers networked and 
all of our students are on 
email," Knudsen says. "We even 
have some studentr who are in- 
teracting with students in other 
parts of the country." 

In Saco schools, all class- 
rooms have at least two comput- 
ers, and elementary classrooms 
are equipped with two IBMs, 
two Apples, and a Macintosh, 
Knudsen says. This year, the dis- 
trict has installed its fourth com- 
puter laboratory for student use. 
The school libraries also are net- 
worked so that students can de- 
termine from their classroom or 
lab workstations if a book is on 
file, available, or checked out. 

Students also have computer 
access to the Western Library 
Network, which links them to 
materials in libraries throughout 
the Western United States. Na- 
tional Geographic, articles 
from the Readers' Guide to Pe- 
riodical literature, and other 
publications, articles, and re- 
search also are available from in- 
dividual workstations. Students 
also can learn about colleges, 
universities, and vocational 
schools with the assistance of 
the ACT Discover Guidance soft- 
ware. The program includes in- 
terest inventories that help stu- 
dents identify strengths early on 
and prepare them for future edu- 
cation or training. 

All classrooms also are 
equipped with a telephone and 
27-inch television monitor that 
allows teachers to retrieve infor- 
mation available on 14 VCRs and 
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laser players in the library. Tele- 
communications also are com- 
mon in Saco schools. Students 
in first through sixth grades can 
take Spanish lessons transmitted 
from Northern Arizona Univer- 
sity in Flagstaff. Middle and high 
school students have a choice of 
Spanish, French, Russian, or 
Japanese offered through Star 
Schools, an interactive telecom- 
munications program originat- 
ing in Spokane, Washington. In 
addition, Discover and CNN 
Newsroom are available via the 
Saco schools through satellite 
dishes. (The district will demon- 
strate its technological offerings 
April 20-22 at the tech prep con- 
ference in Seattle.) 

Implementation of state-of- 
the-art technology did not occur 
overnight in Saco. The district 
started with a computer grading 
and attendance system. "We pro- 
vided a lot of training and, ulti- 
mately, a computer in every 
classroom so teachers could ac- 
cess them," Knudsen says. "They 
began by doing grades and atten- 
dance from their rooms." 

Teachers attended six days of 
training in the first year. "In- 
itially, we provided the extra 
training and we provided en- 
couragement," Knudsen says. 
"For the foot-draggers, we 
pushed and pulled. Finally, after 
three years, we said, 4 We will be 
doing this. It's time to get on the 
train or be left in the station.' 
Everyone now is on the train." 

But the need for training 
does not end once the technol- 
ogy system is in place. In Saco, 
substitutes cover teachers' class- 
rooms during ongoing training. 
"We have training sessions rou- 
tinely once a month to upgrade 
skills on software " Knudsen 
says. 

q Saco schools must prepare 
dents to work in a world that 




Shyla Taylor, a senior at Saco High School, worts with second qraders Zack Mandeville and Kaylee Weyrauch on the 
IBM Network using the program Patterns and Blocks. 



is undergoing rapid technologi- 
cal changes. About 95 percent of 
Saco's graduates go on to col- 
lege or vocational school, and 
about 80 percent of those com- 
plete their postsecondary educa- 
tion or training. Most do not re- 
turn to live in Saco. "We're quite 
sparse and rural " Knudsen says. 
"There's not a lot of opportunity 
for students to come back un- 
less they're taking over a family 
business or working on the 
farm,' 1 

Seven years ago, the school 
board, administration, and staff 
at Saco decided to "get into the 
computer age." Now, Knudsen 
says, it's important to bring the 
computer age to the rest of the 
community, "We're in the pro- 



cess of securing some laptops so 
students and parents can access 
our system from home. They'll 
be able to use our library, do 
regional searches throughout 
Northwest libraries, and get 
other information. Access is a 
real important part of the system 
we've built here." 

Saco School District's tech- 
nology program is not exactly a 
well-kept secret. It has been rec- 
ognized as an outstanding pro- 
gram by the state of Montana 
and was one of just six schools 
in the nation recognized for its 
innovative use of technology in 
the classroom by Redbook maga- 
zine. Representatives from more 
than 70 other schools have vis- 
ited Saco to glean information 



about the computer technology 
program there. 

The district also is the tele- 
communications center for the 
Hi-Line Educational Administra- 
tive Region in Montana, and 
hosts the EDUNET Interactive 
Educational Telecommunica- 
tions system, as well as a local 
node for the Montana Educa- 
tional Telecommunications Net- 
work (METNET) and email. 
NWREL is assisting Saco School 
District with bridging the 
EDUNET and METNET systems. 

This spring, Saco schools will 
serve as a demonstration site for 
FOCUS, a fiberoptic system that 
unites schools. Knudsen antici- 
pates that up to 50 schools will 
participate in the demonstration. 
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Early Childhood— Betty Keltner (left) of Civitan 
International, University of Alabama, Birmingham, 
and Kendra Hughes of Albina Head Start in Portland 
met at NWREL in January as part of a site visit for the 
Albina Head Start/Portland Public Schools Transition 
Project. Portland is one of 32 sites nationwide 
participating in the National Head Start 
Transition Project. 



Educational Technology — Managers of statewide and other 
K-12 educational networks in the Northwest recently met at 
NWREL to discuss educational telecommunications applications 
in the region. Topics included paths of Internet connectivity, regional 
directory design, plans for state and regional Gophers, pilot tests for 
user interfaces, and strategies for data transmission, collection, and 
analysis among schools, districts, and states. Pictured are: (back row, 
from left) Don Holznagel, NWREL; Tony Naughtin, NorthWestNet; Bob 
Morris, METNET, Montana; Frank Odasz, Big Sky Telegraph, Montana; 
Bob Pyle, Idaho Public Television; Don Laurance, Washington OSP1; 
(front' row, from left) Nancy Jesuale, Oregon ED-NET; Cynthia Denton, 
The Russell Country Bulletin Board System, Montana; arid Tom Cook, 
Oregon Department of Education. 



Rural Education — Jose Garcia, migrant education coordinator 
for the Oregon Department of Education (DOE), and Roberta Hutton, 
assistant superintendent of the Division of School Improvement at 
the Oregon DOE, recently participated in a joint meeting of NWREI/s 
Rural Education Advisory Committee and the Rural Curriculum Study 
Committee. Topics under consideration included state standardization 
and curriculum renewal strategies for small, rural schools. 
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